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AB JP2001151774 A UPAB: 20011010 

NOVELTY - New substituted thiophene compounds and compositions enhance the activity 
of cell differentiation inducers and are used in the treatment /prevent ion of 
bone or nerve diseases. 

DETAILED DESCRIPTION - Substituted thiophene compounds of formula ( I ) , their salts , 
hydrates, and pharmaceutical compositions enhancing the activity of cell 
differentiation inducers are new. Rl = 1-5C alkyl; 
R2 = H, 1-5C alkoxy, NR5R6 , or Xl-Ar; XI = O or S; 

Ar = phenyl optionally substituted with halo; R3 = cyano, 2-6C alkoxycarbonyl . 
carboxyl, or CONR7R8; R5-R8 = H, 1-5C alkyl, or phenyl; R4 = H or 1-5C alkyl; 
X = 0 or S. 

ACTIVITY - Osteopathic; Neuroprotective. 

USE - Compounds ( I ) are useful in the treatment /prevent ion of bone or nerve diseases 
(e.g. osteoporosis and in ossification at the repairment or transplant of alveolar 
bones) . 

ADVANTAGE - The agents specifically enhance the activity of cell differentiation 
inducers in the living body. Dwg.0/0 
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^x ^pp/|x;i.a. eg^bK^. im.Eifi*>\i e.n 

[0 0 4 8] H9iE©J5^lcfcOTIiffiffl-r5i§i8E33J;t; 
SJ^OSSiEtf lc-5-n e.<0«fflMliRJE£ leffl l^SKfc 
.fctfSJ&ftttlCfc o TsasjR-r-s. 

[0 0 4 9] C5LT^e>*Xfc7;U*;k^;k7i-^5 L 

*7iyft6i (v) ©7;u*;u^;k7x-;us*Kft 
r -5 c t ic«fc y 7;u*>k^;k^z.;u5 L 7i-7 1 Wb£1& 

(VI) iCSKCttfftS. 

[0 0 5 0] *K<bSi5lix;U7-f K£7Uk*>"vK<b 
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W/\-fHP/t-**->F. y*£PPj§$.§§&. ifi 

if e>ti*. 

[0 0 5 1 ] *KJfctt. fciSKSfcliiS^rcfT^ci 
#T££. «W*»l<!:UTIi. *9J-A,* X*y 

-;k n-yp/v-./k -fvyp/ty-;u. n-;/* 

/-Jk t -J* /-)},. 5?a|-*»>, fh7tKP7 

5x vx^ux-^k sax— n-^*-y- 
>, ->^p^+-y-x h;uxx *->u>. 

3MU*;kA7SH. v>^;k^;u*+-> K, x*pp> 
OpdtM/A, E^bK^. Tkfc if e>n 

a. 

[0 0 5 2] s!|iS©S^lC*3lATIiffiffl1-Si§aE*3«ti; 
K^©ffi$ia£D:ic-?-n60fiEffl»liRj£lcffllNS»Hfc 

[0 0 5 3] 7MJWA*-;i/f-*7i>ftS« (V 
I) IS, SRI 3-S02 (at 1 . R 1 3 liBljiS<hPim 
STfcS. ) -eSfo2;h.-5*;U*-.>k*£ SR2-H 

(iC«f. R2liWE«!:W«llT»*. ) TSto^ftSfb 

>fc£*J (VII) m<z.t&T-$z. 
[0 0 5 4] *J5l£li. i£g?¥ffiT;MT£U<. SBi 

L-xii. 7 )\,w&mim\m umwi^oix. *» 

^h'J-7A. 7kiHb;tjy}Afc<!f) . 7;kto'J£JI6t 
89£ (K&'J^A. MH--MJ9A. K&Jj'JSAfc 
. 7^'J^KK7jc^JS (KSS7jc^f-h'J'7A. 

mmikmfivvAttii) . 7;k*u&«*jRft«!i (*x 

{b^h'J^A. 7k3Hb*'J9 Afc£) . 7;k7J'J&H 
(£11:7- h 'J -7 A, SS^'J^Afc.!:) . 7)k* 
75K (±MJ'?A7S Kfc<t:) . 7;k*) 'J£JIftg9£ 

(^-h'JCAp'h+v'K. th'J9AIh*->K. t- 
7h*->;7jy'7Afc<b') . (MJXWP75 
>. v-f V7*Ptf;kX^k75X hU-n-^k7 
= >. 1, 5-v7tftf->*P [4. 3. 0] -5-y 
*X 1. 8-v71ft'->^P [5. 4. 0] - 7-0 
>74»>. tfUv>. N, N-y^fA75ye'Jy> 
fc<tf) . *«*R<bfttt (n-7fJI/'Jf9A. s -7" 
^U'J^CA, t-^JU'J^SA. 'Jf9Ay^V7" 

pt;u75h*. -thy 1 ? At* (hu>5=-;u->'j;u) 7 

[0 0 5 5] *KJfcli. SfSISSfeliSiSI'TftpC.!: 
ffiffl-rSiSjStUTIi. >*y-Jk X*/ 

-;k n-yq/v-zk -fvyp/ty-;k n-?* 
y-;k t-7*y-;k s>***>. xh5fcKP7 

vX^kT-T^k 5»X— 7\>k n-^+1f 

x ^o^x i>;nx 



xJWkA75K. y>?-;u^;i/**->K. v^PP> 

*x £pptm,a. eg^bKsg. 7K«<b*^ife>n 

[0 0 5 6] Biil5©K£icfcOTli<£fflt-£;§8fcJ:tf 
K^o«sa£i;ic-?-ne)©ffifflgiss^icffliN^ssi3 

«fc ic J: o TfigStR-r 

[0 0 5 7] 7->*f*7i>ft*Hl (VII) 14, 
St1T^Ufc7>'^5 i 7l-7iWb^tl (III) Sfctt (I 
10 V) ©JI{bJa££®fflr3£<tlC«MJ*f6tfl©<b£#l 

( i d) \zm<zttfvzz. 

[0058] mizmx&i -Q7Fbit*%w<D<t£y) ( i 

b) ©75 hMbEJS**3Bi»©<b£8!l ( I d) lzmm?% 
C<hlc«fcy*fii8©<b£<Bl (le) lci§< ZttfiTH 
•5. 

[0 0 5 9] *fHfl<7Mb£«!lli. #Jfcf$<£jt>§14#®:7] 
T-t>Z>tztt>. #$fcliffiffi#©«g« • &*t©fg©#Jfcj£ 

(Sita'j.bUT. ^asfcii#saffl©afticig^L,T^ 
20 [0060] ®Bf&izmit bxmi^m^. mm. * 

9). iKJH. ;±S4Sk &9J£<t*©SJ£!TgP$*:li#M£P 

^fli-r zts-Enum ic j; y s^-rs c t t> pifrcfc 
[0061] #naffl©att;icii&bT^ffl-rsii^ 

I*. *56W©{b^«r&Jl. ■t^s.vthzwtmft* 

*lf6.n€.„ AI#li. -etiA^^SPlc^filsn/c:^ 
30 lc^{*$§8ElcfclNT*^W©^S*fflia©W<b(£jt9J*<«( 
m^ti5> ■& J: o lcS®*^?LttlcTf> c UlV 
[0 0 6 2] 

^b^B^©^ffl€«s6 t )iciia5-r^c<!:ic«ty. a* 

WIJ. •tti^ffi©^K ! bL/<lijaSBiJi:L/T*fcli#t) 
U< liffi«#©<f a • &ffi©l8i©#ra/3t<S3t9Jfc<t:<!: U 

40 [00 6 3] 

mt&m JUTicmsffjfc«fctfaKwic e k «fc 

[oo6 4] nmmi 

4- (-fv+-y-V;u-5 ->r;u) 

[0 0 6 5] a) 4-7tf^-3-/Wf*7iV 
-2-)jJ^>mJ.9)V 

2, 4-^>^Vv*> (4. Og. 4 0. Ommol) . 
^Uh^KX5=-;i/ (8. 9g. 60. Ommol) fc.fctf*S 
50, TKfFK (1 0. 2g. 1 0 0. Ommol) ©;!£#l£ 1 6 
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owimmmmwik* j«et«m-* citify* 

Ua-J«XWif (4. 8g, 4 0. Ommol) &<fclfti 
RK (0. 0 5ml) G)8£*J*1 0 Ottl . 5W 

□ 77>(40ml) i§;$£LT. 6 0 %7kiJHb:J- HJ 9 
A (2. 1g. 5 2. Ommol) fccfctfx* y -JU (2. 
8g. 6 0. Ommol) ^fh7t KP77> (4 0m 
I) 8Sj£Ic£ST&* IC1)Q;L 1. 5BH«»Ufc, 
R*»lc**T3*£*«*tt*BtttU^a. #Bx 10 
WUTttfflUfc. Wt8S£2t;t» (7k. ffihM4c<0 

HI) . g*g (Sl7jcKKT^*v^A) . EffiTS«&. 

= 10:4:1) T*£H. yXfjH-x;i/-n-^ 
#>T«tt*-r*C4:CJ:U % »fe»li©4 -7-feT-^ 
-3-*3^U^*7x>-2-*7U*'>S|X^;i, (1 . 
6g, 17%; 3-Xh*v*^7Kx;U>^U^*^^ 
Ut : >-2, 4-^>^>v^->(Dffl^fi)ctl^e)Oi|X 

m zmrz. 20 

H£ : 8 8 ~ 8 9 °C 0 

[0 0 6 6] b) 4- (^V+tfVOU-S-'OW -3 
->5 1 ;U5 1 ^7x>- 2 -^tfVig 
4 -7iz3MU- 3-^f;W7i>- 2 -*JU7t*>« 
X^U (1. 4g, 6. Ommol) , ifBx^U (0. 8 
9g. 12. Ommol) h U £ A* h*i> K 

(0. 6 8g. 1 2. 6mmol) ^ft'Oify (2 4m 

i) mmmztsav* 5 4HB«»ufc. 5jftftic3gi£ 

*3» (7k. HtttMl) . £M (l7kM7^ 30 

•>^a) . XETim* »6tifc»*«->y*yju* 

□ P*;UA/BBX^=5 : 1 : 1) (CtfUTilStitt 
tt**R<C£lC«fcyjtfeHtt (0. 6g) %%1t 0 % 

&nfc*feH*, tKP*y^75>(ss«(o. 35 

g. 5. Ommol) fccfctffl^MJSA (3. 4g, 2 
5. Ommol) (6ml) 
(5 0ml) SsC«aiKTl 5#WiM*bfc. £j£&lC7k 

fttt*4>«K) . (**iHlTy*->->A) . SET 40 

a«i/fc„ SbttfcsaiciifiSg! (5mi) £*n*. eo 

;UTtt{ii&. (7k. 8S»ft*g7k<D«) . ft 

mi «**Mr^*->9A> . atETMBUfc. ?#e>n 

tt: n - a**>/^ P P*WI»I^= 1 : 
1:1) TeK-fSC^lCcfcy, JBfelSStfM- MV 

(0. 3 1 g> 2 5%) 



[0 0 6 7] gtffi0iJ2 

4- -3->fJl/f*7i 

>-2-rt;utf*1*5 Ko 

[0 0 6 8] HffiffiJ 1 <Dg|jg>£ T»fc 4 - (-f VWJ 

H (0. 3 0g. 1. 4 mmo I ) . N, 
A75F (O. 0 5ml) fiitfft^PUK (0. 
18g. 1. 6mmol) ^faf h7tKP77> (6in 
I) jffiK&SilTI OftlMftft 2 5%7> : Ex77k 

(3mi) «qjtfc. a6«tB«x^T»asa. *« 

(7k. fiafttt*<Z>m) . fttt «*HtBvy 

x-x^Tsen-rscticiy, aM&tsawM- w 

V*# % yjb-5— fJW -3->^M7x>-2- 
*JU*'*-y-=: K (0. 1 1 g. 3 7%) *f»fc. 
B*: 1 7 8-1 7 9. 5 
[0 0 6 9] ^ffi<M3 

4- (^v**vOb-5-*ow -5-y h+V-3- 
> ^u*-*^ x > - 2 - a ;utKx h U ;k 

[0 0 7 0] a) 4-7"te5 1 ;U-3->3MU-5- (j*^ 
;Uf-*) W7i>-2-M*-h'J^ 
2, 4-^>y^> (3 6. 8g, 3 6 7. 9mmo 
I) *S&y>f^**yH (3 7 0ml) 58»lc % 
*#T8 5%7kiMk*y 9A (4 8. 6g. 7 3 5. 8m 
nol) (3 7ml) XlttbKX (2 8. 0 

g, 3 6 7. 9mmol) £JllC;8T&. 2 0W2 0»B 

mn^tzo mzmz* *#T*pp7-feh_hy;u (2 

5. Og. 33 1. Immol) *dtf^>WU^;U**S/ 
K (3 7ml) *«*4 5#mflM*TSTU WSST3 
0 R«*U9A(5 0. 9g, 3 6 7. 9m 
mol) Rtf39flS>fJM5 7. 4 g> 4 0 4. 7mmol) 

SiKTI. 5BB«»bfc. EJt»*3«£tt 
BT*»a, 7k^iPA«ra3%^SK. 7k;5t. ft^UAc 0 
^en/tti^ a 0 H ^>>PP7t-v;UA- n -^*1f>TIWS» 

r^cticky, ^feH-« B ico4-7-t5 1 ;i/-3-^^ 
;u- 5 - (^g^UT-*) ft7i>-2 -*;p*-hy 

;M5 9. 4g % 8 5%) ^?#>bo 
BjS : 1 1 6. 0 - 1 1 8. O'to 
[0 0 7 1 ] b) 4-7-b?;U-3->^U-5- (> 

5^l/*;u*x;i,) ^7i>-2-^M-hUJi/ 

4-7"b?-*-3->^-5- y*7 
i>-2-**#— (2. Ig. 10. Ommol) 
*^b^PP*;UA (5 0ml) 5S«IC*»T7 0 %m- 
^PPi8S*#B (5. 4g. 22. Ommol) IC 

ipx.. »cssTi wuawufc. Kjea*s» (ta« 
K«**^hy->A*»a, 7k. finftOTko)*) . e 

^ («*«Wvy*->$A> . XETMft. ?#e>tiAc 
SS^ O P P A - n - 's* >T INtB-f * C <t IC 
cfcy, «feyyXAa B B^4-7-tr^-3-/^l/-5 
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;U (1 . 9g, 7 9%) Zmtzc 
17 2. 5-17 4 to 
[0 0 7 2] c) 4-7W-5->h + y-3-/ 

Wft7i>- 2 -*;u#- h u;u 

4 - TiT^U- 3-*5^U-5- (j*3^(UX;U*x;U) 
^7x>-2-^;i/7K«h'J;U (1 . 2g, 4. 9mmo 
I) fc<fctf&7k&&*y9A (0. 8 2g. 5. 9mmol) 

(2 omi) mm&%3. smmmmm 

7k;5fe. &Jg-f£C<hlc<ty, &^feft#F a (D4-7-tr?- 10 

nhyju (0. 3 9g, 37%) zmrz 0 

HjS : 8 8-8 9t B 

[0073] d) 4- (>rv+-b-^u-5->r;u) -5 
;u 

4 5-/ h + v'- 3 -*3-)VT*7jl>- 

2"*;U7K-hy;U (0. 3 6g, 1. 8mmol) , J§8 
X^;U (0. 27g. 3. 7mmol) fccfctf^hy^A/ 

(0. 2 0g. 3. 7mmol) £^tf2 : 1 20 

>if>/Th7tHP77> (1 5mi) mmamr&v 
u>t&, iBtL^Tftmufc. (*, m 

»a^7K^H) , («f*»K^*v£A) , MS 

BX (0. 13g. 1. 8mmol) tttit'J^ (6m 
I) gjK*8 0lC?4 5»MMMttLfc. JS/S^lC* 
£J)P;L, B«x^u-c»tB«. (3*ti££ 

A) . *ET»IUfc. »6tifc«HC*->'J*y;U*5 30 

P*;UA/BBx?;i/=5 : 1 : 1 - 3 : 1 : 1 ) "CIS 

rtJU*'- HJJU (0. 0 3 6 g. 9%) £<#jfc 0 
it* : 1 0 6-1 0 7lCo 
[0 0 7 4] HJS0J4 

5- lh+*>-4- WV+tfVOU-S-'OM -3- 
/Wt7i>- 2 h Uik 

[0 0 7 5] Hjffi«j3(Dc) Tffll^c^^y-;K7)ftt) 40 
yicx*/-;U£ffllV ^SEff»J 3 O c ) <0£tJi;4, *0 

SS: 13 3-13 4t 0 
[0 0 7 6] Hffifl] 5 

3, 4' -y*wu-4- m % j*-* s J)V-s-4M 

[0 0 7 7] Stj»«3<Da) TJIH*fc2, 4-^>*> 

«3o«aaic2H)ibTBa-r4cticj:yjiifets«fl!> 50 



: 1 2 2-1 4 4t 8 
[0 0 7 8] HffiWl6 

3,4' -y/f*-5-Ih+->-4- MVW 
[0 0 7 9] jMS«30a) Tffll*fc2, 4-^>*> 

^«s^j3 0c) Tfflt^y^y-jKotttoyicx^y- 
;u*jhiv sitKfl3oaiiBacic!pKi/T8fi < r«c^ic 

NMR (200MHz. CDCh) (5 : 1. 47 (t, 3H, J=7Hz) , 1. 99 (s, 3 
H) , 2. 35 (s, 3H) , 4. 22 (q, 2H, J=7Hz) , 8. 18 (s, 1H) • 

[0080] nmmi 

4- wv** % /jp-5--om -5->h*->-3- 
*5^3 1 *7x>-2-;fi;U7K*-y-£ Ko 

[0 0 8 1 ] Xffiffl 3 O^T^7t 4 - U V+lfVOU 

- 5 ->f JU) -5-^h + y-3-WI/f*7i>- 
2-^;U/Kxhy;U (0. 0 2 5 g> 0. 1 1mmol) 
cfctfaMS (4ml) 0>a£4fe«;4 0tT4 SttPelAPf&L 

fco s*5Sic**iwa. *rtutt*aML 7k3fe, cttft. 
x h7tKP77>- n -^-y-y-cngBi^^ C <hlC 
<ty> j»fett«ao4- wv+ti-vou-s-'ow - 

5 h*i>- 3 ->fJI/M7i>- 2 -^^U/K+lt 
5K (0. 016g« 59X) £<#7Co 
HjS : 1 8 2-1 8 4IC0 
[0 0 8 2] H860J8-1 4 

ska 4-6 <D*&xmtz*%w<D<t£®zmmm i <o 

Sii^lc^ftiUTSJ!iit-^C<hlcJ:y. filTlcS-r*» 

[oo83] mmm s 

5- ih+y-4- {<{ % Jtt*Jfr-S-4M -3- 
>5 1 ;i/5 1 ^7x>-2-*;u7tv>^^ K 

■d: 1 95^1 9 7°C 0 
[0 0 8 4] HJS0IJ9 

3, 4' -y>f*-4- (*rv**:/ju-5--f;M 

- 5-> h*$/y-*7x>--2-*;M**tf5 H 
Ht£ : 1 8 1 -1 8 2r o 

[0 0 8 5] Jtfcffll 0 

3, 4' -yW-5-Ih+y-4- MV+»!/ 
;U-5->f;U) ft7i>- 2 -^;l/7K+-y-^ h' 
BjS : 1 7 6 . 5- 1 7 8. 5t B 
[0 0 8 6] Hjffiffl] 1 1 

3,4' -v>^;U-4- 

-5- (I-^PtS+v) 5 L *7x>~2-^jU^+-tf 
^ K 

Hd: 1 1 7. 5 - 1 1 9 *C 0 

[0087] nmmi 2 

3,4' -v/^;u-4- (>r v*»»yju-5--fjw 
-5 - (7icw*) 5 L ^7x>-2-^;i/7te+ita 
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»jS : 1 2 1 . 5-1 23t B 
[0 0 8 8] Hffiffjl 3 
5- (2-^PP7i-^) -3, 4' 
-4- MV+r/A-S-fJH W7i>-2-^] 

■A: 1 1 3. 5-1 1 4U 
[0 0 8 9] HtfeffJl 4 

3, 4* -S»9 t ^-4- <-fV*»!/^-5-*OM 

- 5-7i/*yf*7i>- 2 -*;U7K+1f5 K 

H£: 163. 5-16 4. 5*Co 10 

[0 0 9 0] USSflM 5 

- 3->Wf*7i>- 2 Ko 

[0 0 9 1 ] Tffll^fc>*-/-;UOftfc 

HIV ftJfiflaona. 2Wvrj|fcflU0ttSaic* 
Hi/cttWSc £ ic J: y &ttfitH*a<D*£0i0)fl:d 

MjS : 1 6 8-1 6 9t 0 
[0 0 9 2] HJSffiJ 1 6 20 



3, 4* -y^^-5-y>W^/-4- WV 
[00 9 3] SME«3(Oa)Tffll*2, 4-^>*> 

y*>(D«toyic2 f 4-^**>y*>*ffli\ mic 

3®Hfi&» »l\T«WII7 0«aK*IC«ILTttl-f 
« C t C J: U »»fetttt«©*» W©fl:ft*»«»fc. 
MjA : 1 6 9. 5-1 7 0°Co 

[0094] umi 

OMg/ml©*^) ICfctLTI Mg/ml©2i*T1 5 9% 
7JWj'J7*X77* — tfS£B»*ffiSU 5Mg/m 
KO»SmlO»S-e4 7 2X/5;a-;m3l*ffiJtU 

/Co 



7P>h'<-v0«# 



(51) Int. CI. 7 faS'llS^ 
A 6 1 P 43/00 1 1 1 

CO 7 D 417/04 

(72) ttt 4ff§ 

X3R«AEK9 3TS24«1^ *jEH 30 

(72) ftwm mm 

*sa«»E*ffl3Ti24»i* *iem 



F I 7-?>K (##) 

A 6 1 P 43/00 1 1 1 

CO 7 D 417/04 

F*-A(##) 4C063 AA01 BB01 CC92 DD51 DD61 
EE01 

4C086 AA01 AA02 AA03 BC67 BC79 
GA04 GA09 GA10 NAM ZA01 
ZA67 ZA97 ZB21 



